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The Variation of the Magnetick Needle was 'obfervVf, 
this Year, to be 7 ° zo' Weft. *Philip Wells \ Surveyor 
General of this Province, in: the Year 1 6 8<S, obferv'd it 
to be 8 ° 45' \ by which, it appears to decreafe about 
1 o 25/ in 38 Years,. or a little more than two Minutes 
in a Year. 
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III. J New Contrivance for taking Levels, by the (Re- 
verend John Theophilus Defaguliers, L. L*h. 

THAT the Air Thermometer is alfo a Ban> 
meter, has been obferv'd long ago , and, be- 
caufe the Liquor in it will rife and fall, as well by the 
Change of the Weight of the Air, as by the Air's Rare- 
faction by Heat and Cold, this Inftrument has no longer 
been madeufe of as a Thermometer, and, in its ftead, 
Spirit of Wine Thermometers, hermetically feaPd, have 

been us'd ever fincc. 

But,.becaufe the Errors of the Air Thermometer (or 
its Difference- from the Spirit Thermometer) depend 
only upon the Change of the Weight of the Atmof- 
phere from what it was, when the two Thermometers 
were fet at the famet)egree of their refpedtive Scales ^ 
the tete Dr. i^/fccontriv'dan Inftrument, that he call'd 
a Marine Barometer, made of a Combination of the two 
abovementiond Thermometers ^ in fuch Manner, that 
a third Scale being madeufe of, to obferve the Diffe- 
rence of the two Thermometers, thereby the Change 
of the Air's Gravity, and confequendy Storms, Rain?^ 
and fair Weather, might be foretold at Sen, where the 
Quickfilver Barometer becomes ufelefsby the fluking of 

the Ship- 
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Dr. HaUey, fome Years ago, publifh'd two Tables to 
fhew, how much the Mercury in the Barometer wou'd 
fubfide, when the Inftrument is carried up to determi- 
nate Heights, above the Level of the Place where the 
firft Obfervation was made ^ but as he makes only one 
Tenth of an Inch of Fall ot Mercury, to correfpond with 
an Height of 90 Feet (which Height is rather of the 
leaft) it is evident, that only very high Hills and Moun- 
tains can have their Heights determined by this Method. 
The fame learned Profeilor has latehr, in the Thilojb- 
phical Tranjaffions, propofed Mr. ^Patrick's pendent 
Barometer for taking the Level of diftant Place?, be- 
caufe the Mercury ', in the Tube of the faid Barome- 
ter, does fometimes rife and fall a Foot, or a Foot and 
an Half ^ if therefore the Motion of the Mercury in this 
Barometer, be five times more fenfible than in the com- 
mon one, a Tenth of an Inch of Fall of the Mercury, 
will anfwer to an Height of 18 Feet ^ and therefore fuch 
an Inftrument might be of Ufe in taking the Levels of 
diftant Places* But I know by many Experiments* that 
this won'c anfwer in Pra&ice^ becaufe as the Tube of 
fuch a Barometer is of a very fmall Bore, the Attrac- 
tion of Cohefion, whereby the Mercury is apt to ad- 
here to the Tube, will difturb the Motion of the 
Mercury caus'd \>y the different PreiTure of the At- 
mosphere 5 fo that fetting up this Barometer feverai 
Times fucceffively in the fame Place, it will often dif- 
fer a Tenth of an Inch, or more ^ and if it be fhaken, as 
is commonly done to fet it right, the Mercury will 
fometimes part, and a Drop of it fall from the reft ; fo 
that it is lefs to be depended upon for this Ufe, than the 
common Barometer. 

Mr. Stephen Gray has often made a very fenfible 
Barometer in the following Manner. Into a Bottle C B, 
(Fig* I.) he fixes a Tube A B, of a very fmall Bore, o- 
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pen at both Ends, and cemented tight to the Neck of 
the Bottle at C \ then having warm'd the Bottle with 
the Hand to drive foftieof the Air out of it, he immerges 
the End A into Water, ting'd with Cochineal-, fo that 
as the Air cools in the Bottle C B, fome of the red Wa- 
ter is forc'd into the Bottle \ then fetting the Bottle 
upright again, as in the Figure, the Liquor in the Bot- 
tle will ftand at B, (above the End of the Tube) and 
that in the Tube at D ; but if it (hou'd ftand higher or 
lower than D, it may be brought to that Place by fuck- 
ing or blowing at A. The Inftrument, thus prepar'd, if 
it be firft fet on the Ground, ai*d a fpringingRing of fine 
Wire flipped on the Tube-down to D, by Way of Index, 
and then fet upon any Table, or other Place, fcarce 
a Yard higher, one may obferve that the Liquor is rifen 
fenfibly* I have feen it rife a Quarter of an Inch, when 
the Bottle was fet but a Yard higher than where it flood 
before ; fo that the Column o£ Atmofphere, that prefs'd 
•down the Tube, whiift the Machine was on the Ground, 
being fhorten'd only three Feet, was fo overbalance by the 
Expanfion of the Air in the Bottle at B, that the Liquor 
rofe a Tenth of an Inch above D. There is, indeed, a 
great Uncertainty in this Inftrument \ for fmce it is a 
Thermometer, as well as a Barometer, the Warmth of 
the Hand that touches it, or even comes near it, will 
make it rife, if the Air in the Bottle was cold before. 
Mr. Cray therefore contriv'd to put the Bottle C B, 
into the Veffei F E, which he fill'd with Sand •, that in 
raifing the Inftrument, and moving it up and down, the 
Air in CB might continue in the fame State, and the 
Machine be only a Barometer during the Experi- 
ment* 

B This 
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This feems to bid fair for an Inftrument, whereby 
the different Levels of Places may *be taken ; but upon 
a nice Examination, it will be liable to Error. For. 
in the firft Place, tho* Sand is not altered in its Heat or 
Cold fuddenly # , yet in two or three Hours, as it i< 
carried into a warmer or a colder Place, it will become 
hotter or colder, and the' lead Degree of Heat or Cold, 
communicated to the Air C B, will alter the Height of 
the Liquor at D, when the Inftrument is made .fo fen- 
fible as I have mentioned. Then if, in carrying the Inftru- 
ment, kfhouid be accidentally inclined (as in Fig. II.) fo 
that the Liquor in the Bottle fhould not cover the Bot- 
tom of the Tube at B, fome Liquor may fall out of 
the Tube at B, or fome Air may get into it : each of 
which Accidents, will quite fpoil the Experiment* 
But if this Machine be made portable, without any In- 
conveniency, and be fecur*d againft the Aftion of Heat 
and Cold (or, which igrche fame, if the Alterations by 
Heat and Cold be exa&ly allow'd for) it will be of ve- 
ry great Ufe and Certainty, in taking the Levels of dih 
itant Places, provided they be not fo far diftant from 
each other, that it requires above fix HoursTime to car- 
ry. the Inftrument from one Place to another ; nay, ve- 
ry diftant Places, even at two or three Days Journey 
from, one another, may be taken tolerably well with 
two Inftrumentr, nicely adjufted to each other, if they 
be taken notice of by twoObfervers at the fame Hour, 
in fair Weather, and when there is no Wind. 

Now fuch an Inftrument, 1 hope, I have contriv'd^ 
whereby the Difference of Level of two Places, which 
could not be taken in lefs than four or five Days with 
the beft Telefcope Levels, may be taken in as few 
Hours* 

To the Ball C (Fig. 111.) is joinM a recurve Tube B A 
cfa very fine Bore, with a (mall Bubble at Top at A, 
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whofe upper Part is open. It is evident from the Make 
of this Inftrument, that if it beJnclirfd in carrying, no 
Prejudice will be done to the Liquor, which will always 
be right, both in the Bali aad the Tube, when the In- 
firument is fet upright. If by Heat, the Air at C be fo 
expanded, as to drive the Liquor to the Top of the 
Tube, the Cavity A will receive the Liquor, which 
will come down again and, fettle atD, or near it, accord- 
ing to the Level of the Place where the Inftru merit is, 
as foon as the Air at C returns to the fame Tenor in 
refpeft to Heat and Gold. To preferve the fame De- 
gree of Heat, when the different Obfervations are made, 
the Machine is fix'd in a Tin Veffel F E, fill'd with 
Water up to g h, above the Ball ^ and a very fenfible 
Thermometer has alfo its Ball under Water, that one 
may obferve the Liquor at D in each Experiment, 
when the Thermometer (lands at the fame Height as 
before. The Water is pour'd out, when the Inftrument 
is carried, which one may do conveniently by means 
of the wooden Frame of Fig. IV. which is fet upright, 
by means of three Screws, fuch as j*, and a Line and 
Plummet p P. The back Part of the wooden Frame is 
reprefented by Fig. VI. where, from the Piece at Top K, 
hangs the Plummet P, over a Brafs Point at N : Mm 
are Brackets to make the upright Board K N continue 
at Right Angles with the horizontal One at N. The 
Vllth Figure does likewife reprefentthe wooden Frame 
and Screws. The Vth Figure reprefents the Machine 
feen in Front, fuppofing the Forepart of the TinVeifel 
tranfparent. And here the Brafs Socket of the recurve 
Tube, into which the Ball is fcrew'd, has two Wings 
at II. fix'd to the Bottom, that the Bail may not break 
the Tube by its Endeavour to emerge, when the Wa- 
ter is pour'd in as high as g h. 
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After I had contriv'd the Machine, as above men- 
tioned, I confider'd, that as the Tube is of a very final! 
Bore, if the Liquor fhou'd rife into the Ball A, in car- 
rying the Inftrument from one Place to another, fome of 
it wou'd ftick to the Sides of the Ball A, and that upon 
its Defcent in making the Experiment* fo much might 
be left behind, that the Liquor wouM hot be high e- 
nough at D, to fhew the Difference of Level } there- 
fore, to prevent that Inconveniency, I have contrived a 
blank Screw to (hut up the Hole at A (Fig. IV. and V.) 
as foon as one Experiment is made, that in carrying 
the Engine, the Air in A may balance that in C, fo 
that the Liquor ftiall not run up and down the Tube. 
whatever Heat and Cold may ad upon the Inftrument, 
in going from one Place to another. 

Now, becaufe one Experiment being made in the 
Morning, the Water may be fo cold, that when a fe- 
cund Experiment is made at Noon, the Water cannot 
be brought to the fame Degree of Cold that it had in the 
Morning} therefore in making the firft Experiment, 
warm Water muft be mix'd with the Cold • and when 
the Water has flood fome time, before it comes to be as 
cpid, as it is likely to be at the warmeft Part of that Day^ 
obferve, and fet down the Degree of the Thermometer, 
at which the Spirit ftands - 5 and likewife the Degree of 
the Water in the Barometer at D -, then fcrew on the 
Cap at A, pour out the Water, and carry the Inftru- 
meat to the Place whofe Level you wou'd know j 
there pour in your Water, and when the Thermome- 
ter is come to the fame Degree as before, open the 
Screw at Top, and obferve the Liquor in the Baro- 
meter. 

My Scale, for the Barometer, is ten Inches long, and 
divided into Tenths, fo that fuch an Inftrument will 
ferve for any Heights not exceeding ten Feet, each 

Tenth 
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Tenth: of an Inch anfwering to a Foot of Height. NB. I 
have not made any Allowance for the Decreafe of Den* 
fity in the ^ Air, becaufe I cWt propofe this Machine 
for measuring Mountains (tho* with proper Allowance 
for the decreafing Denfity of the Air, it will do very 
well) but for Heights to be known in Gardens, Plan- 
tations, and the Conduct of Water, where an Experi- 
ment, that anfwers to two or three Foot in a Diftance of 
twenty Miles, will render this a very ufeful Inftrumenu 



IV* Intefiinum ^arturiens^ feu Cafus oppido varus de 
cranio & cofiis Foetus per anum ejeBis, defer iptus 
a Johanne Lindeftolpe, M.. T>. & (j^eg. CoU 
leg. Medic. Stockholmenjis dffejfore, Ex Atiis 
Liter arm SuecU> An. \7i\. Trirneftr. 1 .. 



'XOhannesHeJfelius, M. D. & Weflxo-Gqthias Medi- 
I cus provincialis, Vir fane do&iflimus, <§C Hiftorice 

Naturalis, ut Pliniana utar phrafi, peculiariter curiofu?,, 
fcripfitad meScaris d* 20 Sept. prasterlapfl anni, tranf- 
mifitqueliteras 2). Bernhardt Shiever, Chirurgi mu- 
nere fungentis in Legione Rofenftierniana, adMagiftrutxi> 
Equitum Nobiliflimum 2). Cederberg perfcriptas, in 
quibus refert cafum, in hifce fane terris rarifiimunv 
quod mulier qu^dam ? poftquam per feptem menfes grar 
vida fuiffet, evanefcente tumore omni abdominis, per a* 
num peperit cranii humani particuiam, duafque coftas., 
Sed cum multa deflderari viderentur, quae lucem feene- 
rari poffent tarn miro phsenomeno, dignum; putavi, a- 
miciffimum Hejfelium per literas denuo compeliare, vel- 
let ulterius in earn rem inquirere, mihique communi- 
eare, quo poffem tarn mirandam rem ceteris meis infe- 
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